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Abstract of JPS22981 2 (A) 

PURPOSE:To provide a silicon sintered product having a high density, a high strength 
and excellent processability, and to provide a board for holding wafers and a 
spattering target, which can be produced from the sintered product at low costs in 
high raw material yields. CONSTITUTION:The silicon sintered product of this 
invention is characterized by being a silicon sintered product which is formed by 
compression-molding silicon powder heated within a temperature range of from 1200 
deg.C to the melting point of the silicon under vacuum and subsequently sintering the 
molded product, and in which the crystal particle diameter of the sintered product is 
<=100mum. Boards for holding wafers, spattering targets and silicon wafers are 
formed from the silicon sintered product. 
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Japanese Patent Application Laid-Open No.5-229812 
Pubiished on September 7, 1993 
{Partial Translation) 

'Patent Application No.4-313703 filed on November 24, 1992 
*Priority Application No.3-310977 filed on November 26, 1991 (Japan) 
'Applicant: TOSHIBA CORPORATION 

ITitie of the Invention] 

SILICON SINTERED BODY, AND WEFER HOLDING BOARD, SPATTERING 
TARGET AND SILICON WAFER, FORMED BY USE OF THE SAME 

[Abstract] 

[Purpose] An object of the present invention is to provide a silicon sintered body 
having a high density, a high strength and an excellent processabtlity, and a 
wafer holding board and a sputtering target, which can be manufactured at low 
cost in high raw material yields by use of this silicon sintered body. 

[Constitution] A silicon sintered body according to the present invention is 
formed by compression-molding silicon powders heated within a temperature 
range from not less than 1200°C to less than a melting point of the silicon at a 
reduced pressure and by subsequently sintering the molded silicon, 
characterized in that a crystal particle size of the silicon sintered body is set to be 
not more than 1 00 p,m. A wafer holding board, a sputtering target and a silicon 
wafer are respectively formed from the silicon sintered body. 

[Scope of Claims] 

[Claim 1] A silicon sintered body formed by compression-molding silicon 
powders heated and deoxidized within a temperature range from not less than 
1200°C to less than a melting point of the silicon at a reduced pressure, and by 
subsequently sintering the molded silicon, characterized in that 

a crystal particle size of the silicon sintered body is set to be not more 
than 100 urn. 

[Claim 2] A silicon sintered body formed by compression-molding raw-silicon 
powders and by subsequently sintering the molded silicon, the raw-silicon 
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powders being obtained by heating silicon powders prepared by CVD method 
within a temperature range from not less than 1200°C to Jess than a melting 
point of the silicon at a reduced pressure and removing oxygen and impurities, 
characterized in that, 

a density is not less than 99 % and a contained amount of oxygen is not 

more than 300 ppm. 

[Claim 3] A wafer holding board, characterized by 

being formed from the silicon sintered body as set forth in claim 1 or 2. 

[Claim 4] The wafer holding board as set forth in claim 3, characterized in that 

a total contained amount of Fe, Ni, Cr, Co, Win, A!, Cu, Na, K, U, Th 
contained in the silicon sintered body is set to be not more than 10 ppm. 

[Claim 5] A sputtering target, characterized by 

being formed from the silicon sintered body as set forth in claim 1 or 2. 

[Claim 6] A silicon wafer, characterized by 

being formed from the silicon sintered body as set forth in claim 1 or 2. 

[Claim 7] The silicon wafer as set forth in claim 6, characterized in that 

contained amount of each element of Fe, Ni, Cr, Co, Mn, Al, Cu, Zn, Mg, 
Ca, Na and K contained in the silicon sintered body is set to be not more than 
0.5 ppm, and that 

a contained amount of each element of U and Th contained in the silicon 
sintered body is set to be not more than 0.0005 ppm. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Filed of the invention] The present invention relates to a silicon 
sintered body, and a wafer holding board, a sputtering target and a silicon wafer, 
formed by use of this silicon sintered body, especially, relates to a silicon 
sintered body having a high density, a high strength and an excellent 
processability, and a wafer holding board and a sputtering target, which can be 
manufactured at low cost in high raw material yields by use of this silicon 
sintered body. 
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[0018] Namely, a silicon sintered body according to the present invention is 
formed by compression-molding silicon powders heated within the temperature 
range of from not less than 12G0°C to less than a melting point of the silicon at a 
reduced pressure, and by subsequently sintering the molded product 
characterized in that a crystal particle size of the silicon sintered body is set to be 
not more than 100 jim. 

[0027] Furthermore, an applied-pressure at the time of compression-molding is 
150 to 50 kg/cm 2 . Then, the conditions of sufficient sintering time and sintering 
temperature in sintering operation are respectively 1200 to 1400 "C and 1 to 5 
hours as well as the conditions of the heating operation. Then, a silicon 
sintered body having higher quality can be effectively manufactured by 
continuously implementing the above-described heating operation, 
compression-molding operation and sintering operation by use of a general hot 
press device, without extracting raw material silicon powders outside the 
apparatus system. 

[00341 Example 1 

First of all, member-scraps of a high-purity polysilicon block after cutting out a Si 
wafer used for forming LSI were charged into a mil! applied with high-purity 
silicon on the inner surface thereof. Then, when the mil! was rotated, the 
member-scraps of the polysilicon block clashed with one another, or the 
member-scraps clashed with the applied Si. As a result the member-scraps 
were smashed, thereby preparing high-purity silicon powders each having an 
average particle size of 5 urn. 

[0035J Next, a mold made of graphite, which was applied with mold release 
agent, in a hot press device, was filled with the prepared silicon powders.' Also, 
after a degree of vacuum of an atmosphere was adjusted to 10" 4 Torr, a heating 
process was implemented for 4 hours at the temperature of 1320 °C so as to 
remove oxygen and impurities. After that, a pressure of 250 kg/cm 2 was 
applied. At the same time, the silicon powders were sintered at the 
temperature of 1320 °C for 4 hours, thereby forming a large number of silicon 
sintered bodies of Example 1. 
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[0069] 

[Effect of the Invention] 

As described above, according to a silicon sintered body according to the 
present invention, a sintered body having a high strength can be obtained owing 
to decrease in oxygen which blocs sintering process during heating process and 
in impurities which cause contamination. Furthermore, fewer occurrences of 
anisotropy, and excellent processability can be achieved because of a smaller 
crystal particle size of the silicon and random crystal orientations. 

[0070] Therefore, when a wafer holding board, a sputtering target or a silicon 
wafer is formed from such this silicon sintered body, processing yields can be 
drastically improved without causing any cracks or chipping at the time of 
machining processing. Furthermore, the silicon sintered body can be formed in 
a shape close to a final shape of a product for use. Therefore, material yields 
also can be drastically improved. 

[Brief Description of the Drawings] ' 

[Fig.1] A perspective view showing a constitution example of a horizontal-type 
wafer holding board; and 

[Fig.2] A perspective view of showing a constitution example of a vertical-type 
wafer hoiding board, 

[Description of Numerals] 

1 r 1 a wafer holding board 

2 semiconductor wafer (silicon wafer) 

3 supporting rod 

4 supporting board 

5 holding groove 

6 closed-end cylinder 

7 wafer supporting member 

8 protrusion 

9 reaction gas introducing hole 

10 supporting column 
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